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DETAILED ACTION 



Specification 

The ie„ g ,hy specimen has no, been checked .o the extent necessary » determine * 
presenc e „ f ai, possible minor errors Applicant's cooperate ,s re,ues,ed in correcting an, 
err0 rs of wh,ch applicant may become aware in the specif,ca.,o„. 

Drawings 



The draw,n g s are ob,ected to because F i g ure 37 , S real,y*f,gures and should he labe.ed 
,uired in reply to the Office action ,0 avo, abandonment of the applrcation The 



to 



re 



the drawings will not be held in abeyance. 



Inventorship 

Th,s apphcation current* names joint inventors fn considering patentabihty of the 

clMms under 35 -JSC .03(a), the examiner presumes that the sub.ec, matter of the vanous 
claimswa s common,, owned a, the time any mventions covered there, were made absent any 

evide „ cet o,hecon,ra,Appbcan,i S ad,sedof.heob 1 i g a,,o„ U nder3 7 CPR 156 .opoin,on, 

, heinvemoran d,nven„o„da,esofeachc,a,m,ha,wasn„,commo„ 1 ,ow„eda„he,.mea l a,er 

mventl0 „ was made ,n order for the examiner to consider the apphcab,,,,, of 35 U S C 103(c) 
and potent.al 35 U.S.C. 102(e), (f) or ( g ) prior art under 35 U.S.C. 103(a) 



Page 3 

Application/Control Number: 09/910,705 
Art Unit: 2874 

Claim Objections 

Claim 101 is objected to because of the following informalities: The claim is no, a 
complete sentence ending with a period and fails to further limit the invention The examiner ,s 
of the opinion that thts ,s a typographical error and the intended l,m,.a,,„n should read as 
originally filed. Appropriate correction is required. 

Claims 109 and .28 are objected to The examiner is of the opinion that the claims 
contain a typographical error and the units of the dimension should be microns. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 

The fo.iow.ng is a quotation of the appropriate paragraphs of 35 USC 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in- u v -mother filed in the United States before the 

, an application lor paten, published ^^\^^J^^m cd under the treaty defined in 
mention bv the applicant tor patent, except that an in malion Upp ^ ^ sectlon 122(b) 

Claims 1-11, M-21, 33, 36, 38-10, 42-46, 48, 50, 51, and 53-63 are rejected under 35 
USC I02,e, as be.ng anticipated by Allan U S Paten, No 6,243,522. Refer to the appropriate 
drawings or parts of the specification Allan discloses a photonic crystal fiber with all the 
.imitations of the abovement.oned claims Regarding cla.m 1 , Allan discloses a m.cro-^ctured 
optical fiber for transmitting a, leas, a predetermined wavelength of light, said optical fiber 
hav,„g an ax.al direction and a cross section perpendicular to said ax.al direction, sa,d optical 
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fiber compnstng (see f, g 3a): a core re g ,on <ref ,4, havmg a mu„,pl,c„ y of spaced apart core 
features ,ref ,6) tha, are elon g ated in the fiber axial direction and disposed in a core matena,, 

said core re g ion, satd c,addin g reg.on compr,s,n g a muhiphcity of spaced apart Caddtng features 
(ref ,0 and 22, tha, are elongated ,n the fiber axia, direcfion and disposed ,n a first c,add,n g 
serial, and sa,d cladding re g ion havmg an effecttve ,ndex of refracon Nc, (coU Imes 65- 
bottom) wheretn a plural,., of said Cadding features have a cross sectional pension 
perpendicular to sa,d axia, direction be,n g larger than satd predeterm.ned wavelength (col. 3, „ne 
S , A„an further d.scloses tha, the effective refrac.tve index of the core re g ,on Nco is lar g er than 
tta effective refractive index of the claddmg region, Ncl, at a predetermined wavelength 
(,„, 2 line 5), as mentioned in instant Cain, 2. 

around it, depending on the concentrations of dopants (co,. 3, hnes 25-40). A„an further 
disCoses tha, the predeterm.ned wavelength is selected from wavelengths in the m.ewa, of 1 .2 «o 
, 6 microns, and ,s about 1.3 m.crons (col. 5, lines 55-60), as mentioned ,n tnstan, claims , I, ,4, 
and ,5 Regarding Cairns 16 and ,7, Allan disCoses tha, the predetermmed wavelength can be 
selected from wavelengths in the interval of 1 .5 ,„ I 6 mtcrons, specially ,55 mtcrons (co,. 5, 
„ ne 55-60) Allan further disCoses tha, the optical fiber transm.ts all the wavCeng.hs within 
lhe rang e ,n stngle mode of propagat.on, as described in instan, Ca.ms , 8 and ,, R eferr,n g to 
Cairn 20, A,lan d.scloses tha, the range can tnCude wavelengths down to 0 3 m.crons (col 5, 
H* 55). Allan's disclosure depicts that the core features have cross section d.mens.ons 
perpend.cu.ar to .he axia, direc.on being smaller than the cross sectional d.mensions of .he 
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Cadd.ng features (fig 3a,, a, exp,a,ned ,„ ,n St an, cla.m 2. . W.th re S ard S to cla.m 33, Allan 
d.scloses tha, the cladd.ng feature, are periods, (col 4,lines 30-35, Allan shows tha, the core 
features in the eross section occupy in tota, ra.,on Fc of the core reg,on, and the claddmg features 
i„ the cross section occupy in total a ratio Fi of the cladd.ng region and Fc is larger than F, (fig 
3a), as stated ,n c.a.m 36, Referring to cla.m 38, Allan's disclosure dep.cts tha, the cen.er-to- 
center spacing of the core features is smaller than the center-to-center cladding features (fig 3a), 
AHan's d,sc.osure shows tha, the core region has 7 core features, as mennoned in mstan, cla.ms 
39 and 40 Regard.ng claims 42-44, Allan discloses tha, the core and cladding matenal can be 
m ade of sil,ca (col, 3), A„an d.scloses ,ha, a, leas, 60% of all the cladding features have a cross 
secona, dimension perpendicular to sa,d axial dtrection being larger than the wavelength of the 
light gu,ded by the fiber (col, 8, hues 55-60), as described in instan, Cairn 45 With reference ,0 
claim 46, Allan discloses that the core region has a diameter larger than 2 microns (col 4, line. 
55-63) Allan further d.scloses that the cladding features have a d.ame.er or cross sectional 
dimension bemg larger than 0.45 times the cen,er-,o-center spacng of said c.addmg features 
(examp,e 2). as explained in instan, claim 48, Regarding claim 50, Allan's disclosure shows that 
the core feamres occupy more ,han 5% of ,he cross sec,ion of the core region (fig 3a) Al.hough 
Allan does no, explicitly state ,ha, ,he core features can also be period.c, it would have been 
inherently disclosed by ,he reference, as men.ioned in instan, cla.m 5 1 Refernng ,o claims 53- 
59, Allan discloses ,ha, ,he core and cladding fea.ures are rods made of silica, wherein the rods 
can he doped with one of the materials l.sted in claim 59 (see daim 22) Al.an further d.scloses 
that the core or .be cladding fea.ures can be void, as described in ins.an, claims 60-63 (see 
claim 17) 
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Claim Rejections - 35 USC § 103 

* „ „fi<; [I S f 103(a) which forms the basis for all 
The following is a quotation of 35 U.S.L. W)W wiul 

obviousness rejections set forth in this Office action: 

section 102 of this title, if the differences betvveen the sub^ ^ ^ ^ J cn!jwn was mad e to a person 

manner in which the invention was made. 

Claim 66-69, 74, 77, 80, 83, 87-89, 97, 98, ,01, 102, 105, .08, 1 10, 1 15-1 19. 122-125. 
130-138, 145-147, 151, 152, 154, 155. 157, 159-163, 167, 168, and 170 are rejected under 35 
U.S.C. 103(a) as being unpatentable over DiGiovanni U.S. Paten. No. 5.802,236 in view of 
DiGiovanni U.S. Paten. No 5,907.652 Refer to the appropriate drawtngs or parts of the 
speculation. Regarding parts of claims 66-69, 89, and 131, DiGiovanni '236 discloses an 
article comprising a micro-structure optical fiber for (fig 5 , guiding light a. an operating 
wavelength, said optical fiber having an axial direction and a cross section perpendicular to satd 
axial direction, the optical fiber comprising a core region (ref 51) surrounded by an inner 
cladding region (ref 52) .ha, comprises a multiplicity of spaced apart inner cladding features (ref 
52) that are elongated in the axial drrection and disposed in an inner cladding material, the inner 
cladding region being surrounded by an outer cladding region (ref 53) that comprises a 
multiplicity of spaced apart outer cladding features ,ha. are elongated m the axial dtrection and 
disposed in an outer matenal, the inner cladding features having a refractive index that differs 
from a refractive index of the inner cladding material and the inner cladding region havmg an 
effective refractive index Ni and the outer cladd.ng features having a refractive index that differs 
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from ,he refraCve index ofan outer claddmg ma,.r,a, and fte ou.er claddmg reg.on having an 
effective re.Vac.ive index No (col. 3) DiGiovanni further d.scloses .ha. .he core re 8 ,on i, a 
su bs,an,ial>y sohd core (co, 3. iine 14) made of core ma.eria, and havmg an effeCive refrac.ive 
rndex Nco bring S ub S «an.iaHy enual to the refractive rndex of the core nra.erial. as explained i. 
ins.an. claint 74. Wi.h regards to claim 77, DiGiovanni d.scloses tha. .he cen,er-,o-cen,er 
spacing between mner and outer cladding features is substantially identical (eol. 6) 
DiGiovanni's d.sclosure also shows tha, tha. a, leas, par, of the rnner cladding features have a 
cross-seconal d.mension being subs.antia.ly identical to a cross-sectional dimension of a, least 
par, of ,he outer cladding features (see f,g 5), as mentioned ,n rns.an. claim 80 Ref.rr.ng to 
claims 83 and 157, DiGiovanni discloses that the refractive index of the inner cladding material 
i, substantially identica! to or larger than the refractive index of the ou.er cladding ma.ena. ,col. 
3). DrGiovanni further discloses tha, ,he refractive index of some of .he inner cladd.ng fea,ures 
is lower ,han ,he refraCive index of ,he inner cladding ma.erial, as mentioned in mstan, claims 
87 and 88. Wi,h reference ,0 claims 97 and 98, DiGiovanni discloses to .he refraCive index of 
some of ft. ou,er cladding fea.ures is lower «han ,he refraCv. rndex of ft. outer cladding 
material (col 5, lines 52-60). DiGiovanni further discloses to the refractive index of the core 
material is substan.ially identica! ,„ the refractive index of the inner cladding reg.on and the 
outer cladding m a,erial (col. 3), as menttoned by nrstan, clarms .0, and ,02 Regarding cla.m 
, 05, DiGiovanni's disclosure shows to ft. ou.er cladding fea.ures occupy more than 30% of 
the cross secion of .he outer cladding region (fig 5). DiG.ovanni d.scloses the inner and outer 
cladding features have a spacing in ft. range of about 0.1 to ,0 times the wavelength of any light 
guided through the fiber (Example 2), as described ,n tnstan, cla.m 1 10. Refernng to claims 
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,,5-1.9. D,G,ovan„i discloses .ha, some of both the inner and outer cladd.ng features are voids 
filled w,,h air, gases, or a vacuum (col. . » DiOiovanni also discloses that some of .he inner or 
outer cladding features can be glass or me.al rods (col. 7. 1.nes 25-35). as men.ioned in ins.an, 
cla,ms 122-125. With regards to claim 66, 69, 130, 131, and 1 32, DiOiovanni discloses that the 
core region is a substantially solid core made of core material and having an effect.ve refractive 
index Nco being larger than Ni a, the operating wavelength. DiOiovanni further discloses that 
the effective refractive index difference between the core and the inner cladding is greater than 
about 5% (col 8, lines 59-60), as mentioned in instan. claim 133. Referring to claim 134, 
DiOiovanni discloses that the core region and the mner cladding region are mutually adapted so 
that the micro structured fiber exhibits a substantially zero disperse or near zero dispersion 
wavelength within the range of 1 2 to 1 8 micron (see fig 6) DiOiovanni discloses that the 
cen.er-,o-cen«er spacing or pitch of the inner cladding fea.ures is around or below 2 microns (col 
5, line 50), as men.ioned in claims 131 and 135 With reference to claim 136, DiOiovanni' s 
disclosure depicts that the number of inner cladding features is higher than or equal ,0 6. 
DiGiovanni's further discloses that the inner cladding features have a diameter or cross sectional 
dimension di and a center-.o-center spacing Ai or pttch, fulfilling the requirement that di/Ai is in 
the range of 0.2 to 0.4 (col 5, lines 40-60), as mentioned in claims 131 and 137 DiOiovanni 
further discloses that the cen,er-,o-cen,er spacing of the ou.er cladding features is substantially 
equal to that of the inner cladding features (col. 5, fines 40-60). as described in instan, claims 
131, 138, and 145 Regarding claim 146, DiOiovanni discloses that the ou.er cladding fea.ures 
have a diameter or cross sectional dimension do fulfilling the requirement that do/Ao is equal to 
or below 0.7 and equal to or above 0 4 (col 5, lines 40-60) DiGiovannis disclosure further 
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states that the diameter of the core is around or below 4 m.crons (col. 5, line 52), as mentioned in 
instant claim 147. With reference to claim 151, DiGiovanni's disclosure states that the core, 
inner, and outer cladding can be composed of silica; therefore at least part of the core region has 
a refractive index be.ng substantially identical to the refractive index of the inner or outer 
cladding region material. DiGiovanni also discloses that the core can be doped to raise the 
refractive index; thereby making the refractive index of the core region larger than the refractive 
index of the inner or outer cladding regions (col. 3, lines 25-45), as mentioned in instant claim 
,52, 160, and ,61. Regarding claims 1 54 and 155, DiGiovanni discloses that the inner (and 
outer) cladding features are voids or rods having a lower refractive index than the inner (or outer) 
cladding material (col. 2, lines 12-32). In addition, DiGiovanni discloses that the some of the 
cladding features are voids containing air, another gas, or a vacuum (see Example 1), as 
mentioned in instant claim ,59. Referring to claim ,62, DiGiovanni discloses that the core or 
the cladding materials are photosensitive materials (col. 4, lines 5 and 6). DiGiovanni discloses 
that the fiber is dimensioned and could guide a light of predetermined wavelength in two 
substantially non-degenerate polarization states (col. 4, lines 26-32), as described in instant claim 
,63. With regards to claims 167 and ,68, figure 5 of DiGiovanni's disclosure shows that the 
core region deviates substantially from a circular, quadratic, hexagonal, or polynomial shape in 
the fiber cross-sect.on. DiGiovanni's disclosure does show that the core and cladding regions do 
have substantially 180-degree rotational symmetry, as explained in instant claim 170. DiGivanni 
'236 however; fails to teach that the inner cladding layer has a higher effective refractive index 
than the outer cladding layer. 
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On ,he Cher hand, DiGiovann, '652 discloses an article comprising an air-clad optical 
fiber that teacnes the ,,m„a,ions .ha, DiG.ovanni '236 fa„s ,0 reach. Regards cla.ms 66, 69. 
and ,3 , . DiOiovanni discloses a microstructered oprical fiber with a core, mner cladding and 
„ u ,er cladding region, wherein ,he effec.ive refractive index of .he core is grea.er.han .he 
effective refractive index of the inner cladding, and the effective refractive index of the inner 
cladding is greater than the effec.ive refractive index of the outer cladding reg.on (see fig 8 and 
col 4, lines 48-64) DiGiovann, '652 further discloses that the diameter of the core is larger than 
2 microns, as mentioned ,„ instan, claim 108. DtGiovanni '236 and DiOiovanni '652 both 
disclose stmilar micro-snuctured optical fibers for guiding lights at operating wavelengths. 
DiOiovanni '652 teaches that it would be advantageous to use an outer cladding layer with an 
effecve refractive index that ,s less ,han .ha, of .he inner cladding, because i, strengthens the 
fiber (col. 4, lines 54-bottom). Therefore, it would have been obvious to one of ordinary skill in 
the art a. the time the invention was made to use an outer cladding with an effec.ive refractive 
index .ha. is less ,han ,ha, of the inner cladding layer in the fiber disclosed by DiOiovanni '236. 

Claims 70-73 are rejected under 35 U S C. 103(a) as being unpaten.able over DiGiovann, 
U.S. Pa,en, No. 5,802,236 and DiOiovanni U S. Pa.en. No. 5,907,652 in view of IEEE article 
'Holey Optical Fibers: An Efficien, Modal Model" (Monro e, al). Refer to .he appropriate 
drawings or parts of the disclosure. DiOiovanni as applied above, discloses an optica, fiber for 
guiding light of a predetermined wavelength having micro structures in the mner and outer 
claddings, wherein the inner cladding has a larger effective refrac.ive index ,ha„ the outer 
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foil, tn HUHnw a shiftinu wavelength at which the difference in 
cladding. DiGiovanm however; tails to disclose a snming wave h 

retractive indexes changes. 

On the other hand, Monro discloses a photonic crystal fiber that teaches the limitation 
that the D,G,ovanni references lack. Regarding claims 70-73, Monro discloses that the effective 
index of refraction of the core and the cladding layers is wavelength dependent, such that the 
difference (Nco-Ncl) decreases and become substantially equal with wavelengths around a 
-shifting wavelength" (see P g 1093 column 2). It would follow that when the wavelength is 
shorter than said "shifting wavelength" Nco becomes substantially less than Nc. and vice versa, 
immediately following the above description, Monro then states that 'this results in a range of 
unique and potentially useful properties", such as the ability to tailor the mode volume. 
Therefore, it would have been obvious to one of ordinary skill in the art at the tune the invention 
was made to use a shifting wavelength in the optical fiber disclosed by DiGiovanm. 

Claims 22-25, 29, 32, 35, 37, 41, 49, 52, 64, and 65 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Allan in view of Vali U.S. Patent No. 5,155,792. Refer to the 
appropriate drawings or parts of the specification. Allan as applied above, discloses a photonic 
crystal fiber with a majority of the limitations of the embodiment of the present invention. 
Referring to claim 65, Allan discloses that the core or cladding features are voids containing 
rare-earth material (claims 22-25). However, Allan fails to disclose the arrangement of the core 

features in the core region. 

On the other hand, Vali discloses a low index of refraction optical fiber with tubular core 
and/or cladding that teaches various limitations tha, the Allan reference lacks Regarding claims 



Page 12 

Application/Control Number: 09/910,705 
Art Unit. 2874 

22 and 23, Vali discloses that the core features have a center-to-center spacing being smaller than 
a predetermined wavelength, wherein the features can be smaller than 0.9 times the 
predetermined wavelength (col 5, lines 59-65). Val. further discloses that the core features have 
a cross-sectional dimension perpendicular to the axial direction being smaller than the 
predetermined wavelength, wherein the dimension can be less than 0.9 times the predetermined 
wavelength (col. 5, lines 55-60), as described in instant claims 24 and 25. With reference to 
claim 32, Vali discloses that the core features in the cross section occupy in total a ratio Fc of the 
core region, and the cladding features in the cross section occupy in total a ratio Fi of the 
cladding region and Fc is smaller than Fi (col. 6, lines 24 and 25). Regarding claim 37, Vali's 
disclosure depicts that the core features have a center-to-center spacing substantially equal to that 
of the cladding layer (see figures). Vali's disclosure also depicts that the cladding features 
occupy at least 25% of the cross section of the cladding region, as mentioned in instant claim 49. 
Although Vali does not explicitly state that the spacing of the core or cladding features are in the 
range of about 0.2 to 10 microns as mentioned in claim 52, it is inherently disclosed when Vali 
explicitly states that the diameters and the spacings are smaller than the predetermined 
wavelength (normally around 1300nm or 1550 „m), considering a well known range of optical 
wavelengths from about 0.3 to 1.6 microns. Regarding claim 64, Va.i discloses that the voids in 
the core or cladding contain air (col. 2, line 46). 

Although Vali nor Allan explicitly state that the diameter of the core features is within 
the range in instant claim 29, this limitation would have been inherently disclosed in the 
combination of references. Allan discloses a range of wavelengths from about .3 to 2 microns 
for which the optical fiber transmits light and Vali disclosed that the core features are sized so 



Application/Control Number: 09/910,705 Page 13 

Art Unit: 2874 

that they are smaller than the selected predetermined wavelengths (1300nm or 1550nm). 
Therefore, it would follow that the core features would be somewhere in the range described in 
claim 29. Referring now to claim 35, although neither of the references state that the core 
features have a dimension that is larger than the dimensions of the inner cladding features, the 
combination of references teach that the features can vary in spacing, diameter, and material, 
based on the desired effective refractive index; therefore, the relationship between diameters of 
the cladding and core features and the refractive indexes of region materials, as mentioned in 
claims 35 and 41, are non-critical, as long as the Nco > Ni is relationship is maintained. Vali and 
Allan both disclose optical fibers with microstores with many of the same limitations. Vali 
teaches that it is advantageous to have core features that have a diameter smaller than the 
predetermined wavelength, wherein the spacing is also smaller than a predetermined wavelength, 
because it prevents undesirable diffusion of light into the cladding layer (col. 5, lines60-bottom). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the diameters and the spacings taught by Vali in the photonic fiber disclosed by 
Allan. 

Claims 30, 31, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Allan in view of IEEE article "Holey Optical Fibers: An Efficient Modal Model" (Monro et al). 
Refer to the appropriate drawings or parts of the article. Allan as applied above, discloses a 
photonic crystal fiber with a majority of the limitations of the embodiment of the present 
invention; however, Allan fails to disclose that the fiber has a "shifting wavelength". 
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On the other hand, Monro also discloses a photonic crystal fiber that teaches some of the 
Hnutations that the Allan reference lacks. Regarding claim 30,3., and 34, Monro disc.oses that 
the effective index of refraction of the core and the cladd.ng layers is wavelength dependent, 
such that the difference (Nco-Ncl) decreases and become substantially equal with wavelengths 
around a "shifting wavelength" (see pg 1093 column 2). It would follow that when the 
wavelength is shorter than said "shifting wavelength" Nco becomes substantially less than Ncl 
and vice versa. Immediately following the above description, Monro then states that "this results 
in a range of unique and potentially useful properties", such as the ability to tailor the mode 
volume. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a shifting wavelength in the optical fiber disclosed by Allan. 

Claims 75, 76, 78, 79, 81, 82, 84, 85, 86, 90-96, 99, 100, 103, 104, 106, 107, 1 13, 1 14, 
120, 121, 126-129, 140-144, 148-150, 153, 156, 158, 165, 166, and 171 are rejected under 35 
U.S.C. 103(a) as being unpatentable over DiGiovanni 5,802,236 and DiGiovanni 5,907,652 in 
view of Allan U.S. Patent No. 6,243,522. Refer to the appropriate drawings or parts of the 
specification. DiGiovanni as applied above, discloses an optical fiber for guiding light of a 
predetermined wavelength having micro structures in the inner and outer claddings, wherein the 
inner cladding has a larger effective refractive index than the outer cladding. Regarding claim 
94, DiGiovanni '236 discloses that the refractive index of the inner cladding material is 
substantially equal to the refractive index material of the outer cladding material, because they 
are both made of silica. DiGiovanni '236 further discloses that the core region has a two fold- 
symmetry, which is non-circular depending on the arrangement of the voids in the inner cladding 
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(t -, g „ as seen ins,an, cla.ms 165, .66, and ,71, Wi,h reference to instan, cla.m 84. 
D.G.ovann.'s d.sclosure depicts to the feature to reg.cn rat.o of the tnnet cladd.ng ,s greater 

.fth P nMtpr cladding (Tm 5). DiGiovanni however; fails to 
than the feature to region ratio of the outer cladding i in, 

disclose that the fiber has core features. 

On the other hand, AUan also d.sdoses a photon.c crysta, fiber that teaches some of the 
limi ,a,,ons that the combinat.on of the D.Giovanni references fa„s to teach Regarding claims 
75 and 90 A„an discloses tha, the core reg,on conrprises a muititude of spaced apar, core 
features elongated in the ax.al d.rect.on and d.sposed in core materia, (fig 3a). Allan discloses 
, h at the refractive ,ndex of the inner daddrng features can be higher „f doped, than the rndex of 
the ,„„er cladding matenal (col. 5), as descrrbed ,n rnstan, claims 85 and S6 Wrth reference ,„ 
daims 99 and 100, Allan discloses that the core features are glass rods with a refractive index 
,ha, depends on whether or no, they are doped (co, 3, 21-40), and in some cases can be voids 
(claim 17), therefore al.owrng the features to have an rndex lowerthan or larger than the 
surrounding core regron. AUans disclosure deprcts that the core features are smaHcr than the 
inner Cadding features, where.n the spacing of the core features ,s also smaller (fig 3a), as 
mentioned in cla.ms ,03 and ,04. Regardmg claims 106 and ,07, A,lan disdoses tha, the core 
or claddmg features can be arranged period,ca,ly (col. 4, lines 30-37). Allan teher disdoses 
to the core features can be voids or rods (see cla.ms ,7 and ,S), as mentioned ,n .nstan, daims 

,,4, ,20, and 121. Allan discloses that the core or claddmg features are voids containing 
materials prov.ding an mcreased third-order nonlinear.ty, a photosens.tive matenal, or a rare 
earth matenal, as ment.oned in claim ,26 (daims 22-25) Referr.ngto claims ,27-129, Allan 
d,scloses tha, the fiber guides ,igh, of predeterm.ned range of wave,eng,hs, se, as.de ,„ mstan, 
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cla.m 128, in a s.ngle mode (co.. 5,lmes 46-60, Mian further discloses tha, the refract.ve mdex 
of the core can vary a,„n S the dtameter, because of d.fferen, core features having different 
ref rac„ve mdexes, therefore creating a segmented core refract.ve mdex profile (co, 3, „nes 20- 
40), as described in instant claims 148-150. 

DiGiovanni d.scloses a microstnrctured optical fiber that uses voids as a means of 
Bering effective refractive tndexes ,0 create a desirabie deference between layers Allan 
discloses a microstmctured optical fiber that uses doped silica rods as a means of rarsing 
effective refractive indexes to create a destrable difference between layers. Both references 
teach that the size of the features ,n different layers depend on wavelength, and desired feature to 
region ra,,o, in order ,„ create desired mdex. Sine. DiGiovanni discloses a fiber in wh.ch voids 
(of lower refracuve mdex than the surrounding region,, are used to lower effecve refractive 
index, wherem the outer cladding voids are smaller in dimension than the inner cladding voids; if 
t„e optica, fiber used up-doped silica rods instead as taugh, by Allan, the inner cladding's 
features would necessar,,y be snral.er in dimension, thus creatmg a smaller feature to reg,„n 
ratio/ in the inner claddmg than in the outer c.add.ng. than those of the outer cladding region, ,n 
order ,„ maintain the Nco > Ni > No relationsh.p, as explained in instant claims 76, 79, 81. 95, 
96, 1 56, and 1 58. Furthermore, the number of features in the cladding and the cen,er-,o-ce„«er 
spacing, mentioned in instant claims 82 and .40-144. are non-critica, limitations of the 
invention DiGiovann, teaches 6 features in the claddmg. bu, the number of features necessary 
vanes according ,„ desired effecve refractive index, refractive index of the surroundmg region, 
and refractive index of the features themselves 



Page 1 7 

Application/Control Number: 09/910,705 
Art Unit: 2874 

Regarding claims 78, 9.-93, and 153, D.Giovann, and Allan discloses multilayered 
m.crostructured fiber with different refractive indexes, that are dependent upon the features 
disposed in each layer and the refractive index of the surrounding layers. DiGiovanni '236 
specifically discloses that the refractive indexes of the materials of the cladding layers and the 
core can have a variety of relationships depending on whether or not the layer is doped (col 3) as 
long as the effective refractive index maintains the relationship of Nco > Ni > No. Any of the 
combinations mentioned in the instant claims, would be obvious variations of the prior art. 

Claims 139, 164, and 169 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over D.Giovanni U.S. Patent No. 5,802,236 and DiGiovanni U.S. Patent No. 
5,907,652 in view of PCT international application publication No. WO 00/49436 (Russell et al). 
Refer to the appropriate drawings or parts of the disclosure. DiGiovanni as applied above, 
discloses an optical fiber for guiding light of a predetermined wavelength having micro 
structures in the inner and outer claddings, wherein the inner cladding has a larger effective 
refractive index than the outer cladding. DiGiovanni however; fails to disclose some of the 

limitations of the present invention. 

On the other hand, Russell dtscloses improvements relating to photonic crystal fibers that 
teaches the limitations that the DiGiovanni references lack. Regarding claim 139, Russell's 
disclosure depicts that the cross sectional dimensions of the inner and outer cladding can be 
substantially identical (fig 5 and 6). Russell further discloses that the fiber is characterized by 
birefringence of at (pg. 4, lines 4-6) least 10" 5 , as mentioned in instant claim 164. Referring to 
claim 1 69, Russell discloses that the shape of the core region is substantially rectangular in the 
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fiber cross-section (pg. 15, line 34 and fig 5, 6, and 10). Both Russell and DiGiovanni disclose 
similar multi-layer photonic crystal fibers, with many of the same limitations. Therefore it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
combine the DiGiovanni references with the photonic crystal fiber disclosed by Russell. 

L Claims 12, 1 3, and 47 £ rejected under 35 U.S.C. 103(a) as being unpatentable over 

Allan and Vali in view of Birks PCT international application publication No. WO 99/00685. 
Refer to the appropriate drawings or parts of the specification. Allan and Vali as applied above, 
disclose a microstructured optical fiber with a majority of the claimed limitations of the present 
invention. Allan and Vali however; fail to teach the specific diameter of the core region. 

On the other hand, Birks discloses a single mode optical fiber that teaches the limitations 
that the combination of Allan and Vali fails to teach. Regarding claim 47, Birks discloses that 
diameter of the core region is between 2 and 50 microns (pg 12). Birks further discloses that a 
predetermined wavelength can be about 600 nm (pg. 19), as mentioned in instant claim 12. 
Referring to claim 13, although Birks does not explicitly state that his microstructured fiber 
transmits wavelengths around 780, 980, or 1060 nm, it would be inherently disclosed in the 
reference, when Birks teaches that the device transmits fiber amplifier pump (pg. 7) radiation 
(these wavelengths are known to be around 980 nm). Birks, Vali, and Allan all disclose optical 
fibers with microstructures, with many of the same limitations. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine the 
Birks, Vali, and Allan references. 
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Claim 109 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over D.Giovanni 
U S. Patent No 5,802,236 and DiGiovanni U.S. Paten, No 5,907,652 in view of Birks PCT 
international application publicion No. WO 99/00685. P-efe, to the appropriate drawings or 
parts of the drsclosure. D.Giovann, as applied above, discloses an optical fiber for gu.dtng l,gb, 
of a predetermined wavelength having micro structures ,n the tnner and outer claddings, wherein 
the tnner claddtng has a larger effecfive refractive index than the outer cladding. DiGiovanni 
however; fails to disclose a specific core diameter 

On the other hand, Birks discloses a single mode optical fiber tha, teaches the limitations 
that the combination of DiGiovanni references fatls to teach. Regarding claim ,09, Birks 
discloses that diameter of the core regton is between 2 and .Omicronsfpg 12). Birks and 
DiGiovanni disclose optical fibers with microstores, with many of the same .imitations. 
Therefore, it would have been obvious to one of ordinary skill in the art a. the time the invention 
was made to combine the Birks and DiGiovanni references 



Claims 111 and 1 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DtGiovanni U.S. Patent No 5,802,236 and DiGtovanm U S Patent No. 5,907,652 and Allan in 
viewofValiU.S Patent No 5,155,792 Refer to the appropriate drawings or parts of the 
specificatton D,G,ovan„l and Allan as applied above, discloses an optical fiber with micro 
structures with a majority of the limitations of the present invention, however the reference fails 
to disclose the relationship between feature diameter and center-to-center spacing. 

On the other hand, Vali discloses a low index of refraction optical fiber with tubular core 
or cladding tba, teaches the limitations tha, these references lack Regarding claims 1 1 1 and 
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wavelen g ,h; before. be,n g between 0 , to ,0 „mes the wave,en g th, and ^ «» 
ra „ g e of 0 1 to 10 microns M 5. Imes 55 » bono., Val, teaches .hat ,. is advanta g eous ,o use 
spa cin g amon g the feat.es that is ,ess than the predefine, wavelength, beca.se i, prevents 
undesirable diffusion. Therefore, would have been obvious ,0 use the cen«er-,o-cen,er spacin g 
disclosed in Vali in the device disclosed by DiGiovanni and Allan. 

Allowable Subject Matter 
Claims 26-2S are ob )e c,ed to as bein g dependent upon a rented base claim, bu, would 
be allowable if rewritten in independent form including a„ of the hmitattons of the base cla.m 

and any intervening claims. 

The following is a statement of reasons for the ind.cation of allowable subject matter. As 
t0 dependent Cm 26, the prior a, of record, ta.en alone or ,n combma.on, fails to d.close or 
rend er obvious a m—t ured optical fib* accordmg to cla,ms 21-25, wherein the cores 
features have a cross sect.onal dimen.on perpend.cular to said axial d.ec.on bemg so large that 

is shifted to a wavelength of light being shorter or smaller 



a second order mode of propagation 
than a predetermined wavelength. 



Conclusion 

The pnor art documents submttted by the apphcan, in the Informatton Disclosure 

filed on )a nuary 29, 2002, have all been constdered and made of record (note attached 



Statement 
copy of form PTO-1449) 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel E Valencia whose telephone number is (703)-305-4399. 
The examiner can normally be reached on Monday-Friday 9:30-6:00. 

The fax phone numbers for the organization where this application or proceeding is 
assigned are (703)-308-7724 for regular communications and (703)-308-7724 for After Final 



communications. 



Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)-308-0956. 

pi 

Dan Valencia 
October 17, 2002 




